Objective. Micropapillary thyroid carcinoma (micro-PTC) has a good prognosis but a number of cases will present with aggressive behavior. This study aims to determine the clinical outcomes with surgical management and histopathologic characteristics of Filipino patients with micro-PTC at University of Santo Tomas Hospital.
INTRODUCTION
Micropapillary thyroid carcinoma (micro-PTC), defined as <10 mm in its greatest diameter 1 has been detected with increasing frequency after 1990 with the widespread use of sensitive diagnostic techniques such as neck ultrasound. 2 Certain sonographic features of thyroid nodules associated with malignancy include hypoechogenicity, increased vascularity, microcalcifications, irregular margins, and the absence of a halo. 3 It has been recommended that only nodules >1cm be evaluated through fine needle aspiration biopsy (FNAB) because of a greater potential to be clinically significant cancers. Patients with nodules <1 cm with suspicious ultrasound findings, history of head and neck irradiation or a positive family history of thyroid cancer are advised further work up as well. 4 However, some small nodules may lack the early warning signs of malignancy, yet may cause morbidity and mortality.
Thyroid cancers have an indolent course and a favorable prognosis, and with long-term survival rates of more than 90%, 5 benefit of early diagnosis of this disease is uncertain, 6 but many researchers believe treatment at an early stage reduces recurrence and mortality. 7, 8 Numerous risk factors for thyroid cancer, such as radiation exposure, age, and sex, have been welldocumented. 9, 10 Several epidemiologic studies have likewise demonstrated a significant variance in the incidence of thyroid cancer between ethnic groups; Filipino patients experienced a thyroid cancer recurrence rate of 25% compared with 9.5% for non-Filipino patients. 11 Awareness of the factors that confer tumor aggressiveness coupled with the high prevalence of papillary thyroid cancer (PTC) among Filipinos may justify early detection and a more initial aggressive management and follow-up regimen in our population.
The optimal surgical treatment and use of radioactive iodine ablation in micro-PTC remains controversial. Recurrence of this disease has been detected at a mean of 2.8 years after primary treatment in as high as 6 .2% of the population studied by Ross et al., with no difference among patients with unifocal or multifocal disease. 20 In our local setting, studies are limited by the small sample size and inadequate patient data thus, only supporting factors can be deduced. 21 Association of risk factors and recommendations on the management of micro-PTC among Filipinos are lacking. Thus, it is the objective of our study to determine the clinical outcomes with the surgical management and histopathologic characteristics of Filipino patients with micropapillary thyroid carcinoma at University of Santo Tomas Hospital.
METHODOLOGY
This is a retrospective study involving Filipino patients diagnosed with micro-PTC at the University of Santo Tomas Hospital (USTH), a tertiary hospital which includes a 460-bed clinical division and 352-bed private division. All patients diagnosed with micro-PTC from year 2004-2011 were included in the study; those with incomplete data were excluded. Out of 139 patients diagnosed with micro-PTC, only 75 had complete data. The complete list of patients was taken from endocrine, surgical logbooks with 100% retrieval rate and supplemented by endocrine and histopathology logbooks. We retrospectively followed them at our outpatient department and at the consultants' private clinics. A data collection form was used to gather data which included patients' clinical and histopathologic profile, pre-operative work up, treatment and surgical procedures done, post-operative monitoring and clinical outcomes (Appendix A). Chi square test with Yates correction, T-test for tumor diameter, statistical means and percentages were used in data analysis.
RESULTS
A total of 1,689 thyroid surgeries were done between 2004 and 2011. There were 1,054 patients (62.4%) diagnosed with benign thyroid tumor and 635 patients (37.6%) with well-differentiated thyroid carcinoma. One hundred thirty nine (22%) patients have micro-PTC. Shown in Table 1 is the clinical profile of patients with micro-PTC. The patients' age ranged from 24-80 years old with a mean age of 47 years, with a female predominance (86.6%). Forty one patients (54.6%) are >45 years old with only four patients (5.3%) having family history of thyroid cancer. Anterior neck mass was present for >5 years in 23 patients (30.6%). Based on thyroid function most patients (90.6%) were noted to be euthyroid. Multinodular non-toxic goiter was present in 59 patients (78.6%) and 7 (9.3%) of them had multinodular toxic goiter. Features suspicious for malignancy like calcifications, were noted in 11 patients (14.6%) and 4 patients (5.3%) had hypoechoic nodules. FNAB results were as follows: 16 patients (21.3%) adenomatous goiter, 15 (20%) follicular lesion and 12 (16%) papillary thyroid cancer. Non-incidental tumor (FNAB of a thyroid nodule was diagnostic/suspicious for malignancy) accounts for 50.6% of cases and the rest were incidental tumors (incidentally discovered during thyroid surgery for goiter or other benign disorder) at 49.3%. Comparison of both groups showed that having either incidental or non-incidental micro-PTC is independent of the clinical variables of the patients (Table 2) . In this study, two patients (2.6%) initially presented with both lymph node and distant metastasis (brain and supraclavicular metastasis). Both patients are male, < 45 years old and biochemically euthyroid ( Table 3 ). There was no reported compressive symptoms, no family history of thyroid cancer and the anterior neck mass was present for <5 years. No abnormal sonographic feature was identified. On histopathology, tumor diameter is <5 mm and had classic papillary appearance. Bilateral disease was noted in the patient with a supraclavicular mass. Both have an average follow-up of 4 years. Our patient who presented with brain metastasis died after 4 years of follow up. Based on these variables, outcomes indicate that patients with lymph node and distant metastasis were likely to be male (p <0.05). Table 4 are four patients (5.3%) with tumor recurrence. Two (2.6%) had >5 years of follow up upon the detection of recurrence. Three (4%) had tumor diameter of <5 mm and classic papillary on histopathology. All underwent total thyroidectomy followed by radioactive iodine (RAI) remnant ablation. Initial RAI dose given was between 30-100 mCi. Recurrence of tumor was detected on repeat ultrasound during follow up at 6-12 months after the initial surgery and was subjected to second RAI ablation with a mean dose of 57.5mCi. Post-therapy whole body scan showed no evidence of distant metastasis for all 4 patients. Mean TSH levels on follow up were at therapeutic level of > 0.1uIU/ml. No mortality was seen in both groups. Results indicate that patients with thyroglobulin (TG) > 2mg/ml were more likely to have tumor recurrence (p<0.0001). 
Shown in

DISCUSSION
There have been many reports from various countries describing micro-PTC detected at autopsy and the prevalence rates have ranged from 6.0-35.6%. One of the largest meta-analysis done on micro-PTC reported a prevalence to be largely ranging from 0.01% in USA to 35.6% in Finland, the highest reported value in the literature to date. 20 This striking difference may be due to genetic and environmental factors and the methods employed in the histologic examination of the thyroid gland. Among Asians, the Japanese have had consistently elevated prevalence of micro-PTC at around 13.7-28.4%, which many experts believe to be related to the radiation exposure during the bombing of Hiroshima and Nagasaki. In Hongkong, micro-PTC has also increased over time among well differentiated thyroid cancers, with 5.1% before 1980 and recently at 21.7% in 1991-2000. 20 The pilot study done on clinical outcomes of micro-PTC among Filipinos by Silva in 2009, reported a 10% prevalence of micro-PTC among well differentiated thyroid cancers. 14 This study has a 22% micro-PTC prevalence rate and had female predominance (86.6%). Combining the results of different studies, most patients were women and this may be due to their higher prevalence of thyroid disease and, therefore, greater access to diagnostic procedures resulting in increased identification of this type of cancer. The increasing proportion of micro-PTC may be attributed to the more frequent use and improvement of ultrasonography, fine needle aspiration biopsy and pathology procedures. [15] [16] [17] [18] [19] [20] [21] [22] [23] Taking into account the presentation, micro-PTC can be divided into "incidentally" and "non-incidentally" detected tumor. The definition of both terms however has not been standardized. The result of different studies showed that 71% of micro-PTC is incidentally discovered at surgery for other thyroid disorders. The prevalence is variable ranging in large series between 4.6% and 100% which may be due to variable use and expertise in ultrasonography in different countries. 20 Studies also have shown that non-incidental tumor is more frequently associated with poor prognostic factors such as multifocality or capsular invasion and a higher rate of local or distant spread. [20] [21] This study has 50.6% rate of non-incidental tumors and when compared with incidental tumors, it showed no significant differences in terms of clinical and histopathologic characteristics of the patients. Literature reports multifocality is present in 30-40% of cases, whereas bilateral disease is found in around 20% of involved glands. 16 In our patients, multifocality was seen in 18.4%, with one patient with distant metastasis and recurrent disease.
Distant metastasis at diagnosis for micro-PTC is rare. Only a few studies have statistically analyzed risk factors associated with it. 16, [19] [20] [21] The reported common metastatic sites for micro-PTC were cervical lymph nodes, submandibular salivary glands, lungs, skeleton and the brain. Lymph node metastases and extrathyroid extension are observed in 4.4% and 25.7%, respectively in patients with micro-PTC ≤5 mm in diameter and death related to micro-PTC has been reported in very few cases. 21 According to Roti, distant metastasis correlated positively with the diameter of tumor, advancing age, lymph node metastasis at diagnosis and follicular variant of micro-PTC. We reported 2 patients with lymph node and distant metastases, presenting with cranial and supraclavicular masses. However, they did not coincide with the reported high risk factors, as both of them are <45 years old, with tumor diameter of <5 mm and is of papillary type. This study only had 1 mortality in a patient who presented with distant metastasis to the brain.
Most series of patients with micro-PTC have reported low cancer recurrence rates although this finding has not been universal. 16, 19, 21 During follow-up, we have observed only 4 patients (5.3%) with recurrent disease and no reported mortality. All had total thyroidectomy for unifocal disease. RAI remnant ablation was given post-operatively, with a mean dose of 57mCi. In a multivariate analysis done by Baudin, only two parameters were found to influence recurrence: the number of micro-PTC foci at pathologic examination and the extent of thyroid surgery. Surgical procedures in patients with micro-PTC greatly vary among studies. From the meta-analysis of Roti, total/near total thyroidectomy was performed in 72%, subtotal thyroidectomy in 11% and lobectomy in 7% of cases. 20 Similarly, most of our patients (88%) also underwent total thyroidectomy, 10 of them had MRND and 1 patient had CLND. Two studies showed a recurrence rate of 2.3%-5% for patients with multifocality undergoing total thyroidectomy, whereas lobectomy and/or isthmusectomy had higher recurrence rate at 8.2-25%. 21, 23 Moreover, data from the National Thyroid Cancer treatment Cooperative Study Group registry (NTCTCSR) found that with lobectomy, recurrences were more common with multifocal disease than unifocal lesions. On the other hand, one author recommended that patients with micro-PTC that are not associated with unfavorable features can be candidates for observation regardless of their background and clinical features. 18 It is unclear whether micro-PTC size plays a role in prognosis. Some data indicate a higher recurrence rate associated with lesions larger than 5 mm in comparison to smaller foci. 8 However, this association is not a consistent finding. Chow et al., have reported that the incidence rate of local and lymph node recurrence in patients with micro-PTC did not differ between patients with cancers <5 mm compared with those >5 mm. 23 Pelizzo et al., did not mention any difference in aggressiveness between patients whose tumors had diameter >5 mm compared with those smaller than 5 mm. 12 In addition, according to Pellegriti, tumor size is not a predictor of persistent/recurrent disease, because these tumors have indolent and slow progression and the differences in outcome may be seen only after a longer follow up. 22 In our study, 3 of 4 patients with recurrent disease had <5 mm tumor diameter size. The mean follow up for our patients was 5 years, which may have allowed the discovery of recurrence in our patients. Consistent with other studies, our result showed a low recurrence rate (5.3%) and does not affect patient survival.
Radioactive Iodine (RAI) ablation may also be indicated after near/total thyroidectomy to destroy remaining thyroid remnant after surgery. 4, 16 This procedure will also increase the accuracy of serum thyroglobulin (TG) as a predictor of relapsing/persisting disease. The benefit of RAI ablation is unclear especially for low risk patients since recent data showed that there is no decrease in recurrence with the use of RAI. 19, 23 The studies of Pelizzo and Chow both showed that those who underwent RAI after surgery had lower recurrence rate. 12, 23 In contrast, Baudin found that RAI did not affect the recurrence rate in micro-PTC. 21 In our institution, only 45% of patients underwent RAI after surgery, since there is no definite guidelines on the use of RAI and the decision to give such treatment is based mainly on the clinical judgment of the attending physician. But most experts agreed that RAI ablation is given in cases where worrisome features are present such as local extension, distant metastasis or pulmonary involvement. 16 Even in the absence of high risk features, we have 4 cases of recurrent disease and these patients underwent both total thyroidectomy and RAI ablation, supporting the report of Baudin. 21 However, the low incidence of recurrence in our study does not preclude any conclusion regarding factors not found to be associated with recurrence.
From the 2009 ATA guidelines, the initial follow-up for low-risk patients who have undergone total or near-total thyroidectomy and RAI ablation is based mainly on thyroid stimulating hormone (TSH) -suppressed TG and cervical ultrasound, followed by TSH-stimulated serum TG measurements if the TSH-suppressed TG testing is undetectable. 4 Suppression of TSH with levothyroxine has been used in thyroid cancer for decades. The ATA recommends that low-risk patients, a category that includes the majority of micro-PTC, be treated with levothyroxine to reach a serum concentration of 0.1mU/L in the early follow up period and for maintenance treatment the goal is to have serum TSH values 0.1-0.5 mU/L. 4, 16 All of our patients were maintained on the same therapeutic level of TSH >0.1mU/L during the course of their follow up. After RAI, stimulated TG levels and whole body scan can be effectively used for surveillance. For patients who did not undergo RAI ablation, TG levels and whole body scan can be used during follow up. TG measurement at the first post-surgical evaluation after levothyroxine withdrawal is a strong prognostic factor. [15] [16] [17] 22 A serum TG of at least 1.0ng/ml is considered diseasefree and has approximately 1% probability to develop local recurrences. 22 Ultrasonography has been used for evaluating thyroid tumor post-operatively to monitor for recurrence in the lymph node or thyroid remnant. 17 It is undoubtedly the most useful tool to assess lymph node status of micro-PTC. In this study, all patients underwent cervical ultrasound 6 months after surgery where recurrence was detected upon follow up.
CONCLUSION
As the use of high-resolution sonography and FNAB becomes more frequent, micro-PTC is being diagnosed with increasing incidence. In our institution, micro-PTC has a 22% prevalence rate. Overall, patients with micro-PTC have a good prognosis and carries a low risk for mortality, only 1.3% in this study. However, in some cases, it may present with aggressive behavior for which recurrence maybe high. Having a male gender is our only significant variable for lymph node and distant metastasis.
Other predictors for recurrent disease is difficult to ascertain since the patient's age, family history of cancer, number of foci, size and histological type of tumor have no prognostic value based on our results. We still strongly recommend that future studies involve a much larger sample size in order to better capture the phenomenon.
There are no clinical guidelines on management of micro-PTC, so the approach varies among our physicians. Nevertheless, total thyroidectomy is still the initial treatment of choice for our patients but the use of RAI is not universal. Levothyroxine suppression to maintain TSH at therapeutic levels should be applied for all patients. Measure TG at first post-surgical follow up, since this has a strong prognostic value. Ultrasound for monitoring lymph node and thyroid remnant status for recurrence is a useful tool. More important, there is a need to emphasize longer follow-up since differences in outcome may only be seen after years of follow up due to their indolent course and slow progression.
